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We, Imperial Chemical Industries 
Limited, of Imperial Chemical House, 
Millbank, London, S.W.I, a British 
Company, do hereby declare the invention, 
for which we pray that a patent may be 
granted to us, and the method by which it 
is to be performed, to be particularly des- 
cribed in and by the following statement: — 

This invention relates to a process for the 
manufacture of polymeric diguanides and 
their salts. 

It has previously been proposed to manu- 
facture polymeric diguamdes by a process 
comprising reaction of a bis-dicyandiamide 
of the formula 



35 



NC — NH — C — NH . X . NH — C — NH — CN 

II li 
NH NH 

with a diamine of the formula 

H 2 N — Y — NH 2 

or with a salt of such a diamine, where X 
20 and Y are bridging groups such as poly- 
methylene chains, optionally interrupted by 
oxygen or sulphur atoms and optionally in- 
corporating saturated or unsaturated cyclic 
nuclei. 

This process has certain disadvantages in 
operation. Thus it requires that the bis- 
dicyandiamide be prepared and isolated in a 
prelmiinary stage; furthermore, in order to 
effect the reaction between the bis- 
dicyandiamide and the diamine or diamine 
fal^ it is necessary to fuse the two 
ingredients together at a temperature in the 
range 100— 170°C; to assist the fusion pro- 
cess and the reaction, the ingredients must 
[Price 
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30 



be reduced to a finely-powdered condition 
and blended in the dry state before heat is 
applied to the mixture; these are troublesome 
operations in large-scale manufacture. 
Alternatively, the two ingredients may, after 
powdering and blending, be heated together 40 
in the presence of an inert solvent of high 
boiling-point, but this is equally inconvenient 
in practice. 

It has now been found that the dis- 
advantages attendant on this process for 
manufacturing polymeric diguanides may be 
avoided by utilising a process in which a 
diamine, or an inorganic arid salt of a 
diamine, is reacted with a diamine salt of 
cucyanimide, at least the initial part of the 
reaction being carried out in the presence 
of a hydroxylic liquid which is a solvent for 
the said reactants. 

Thus according to the present invention 
there is provided a process for the manu- 
facture of polymeric diguanides which com- 
prises reacting a diamine of the formula 

H 2 N — A — NH*, 

wherein A is as hereinafter defined, or an 
inorganic acid salt of such a diamine, with a 60 
diamine salt of dicyanimide having the 
formula 



+ + - 
[HjN— B — NH 3 ] [N(CN)J., 

wherein B is as hereinafter denned, at least 
the initial part of the reaction being carried 
out in the presence of a hydroxylic liquid 
which is a solvent for the said reactants. 

In the above formulae for the diamine and 
the diamine salt of m'cyanimide, A and B 
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represent bridging groups which are difunc- 
tional organic radicals. The r a dic als re- 
presented by A and B may be aliphatic, 
cycloBliphatic, aromatic or heterocyclic di- 
functional radicals. 

The process of the invention is of 
particular value for the manufacture of 
polymeric diguanides in the case where A 
and B represent bridging groups consisting of 
polym ethylene chains, optionally interrupted 
by oxygen or sulphur atoms and optionally 

incorporating saturated or unsaturated cyclic diamine to the mineral acid salt. The solution 



solution in a hydroxylic solvent of 1 
molecular proportion of the diamine salt of 55 
dicyanimide having the formula 

+ + - 
[H 3 N— B— NH 3 ] [N(CN)J 3 . 

The mixture is then preferably adjusted to a 
pH in the range 6 to 8 by addition of a 
suitable quantity of a mineral acid, e.g. 70 
hydrochloric acid so as to convert the free 



nuclei, in which the total number of carbon 
atoms contained in A and B together which 
15 are directly interposed between adjacent 
nitrogen atoms of the diamine residues is 
greater than 9 and smaller than 17. In those 
cases where the radicals A and/or B in- 
corporate a cyclic group or groups, the 
20 number of carbon atoms directly interposed 
between adjacent nitrogen atoms is calculated 
to include those carbon atoms contained in 
that segment of the cyclic group or groups 
which constitutes the shortest path between 
25 the nitrogen atoms. 

Examples of difunctional radicals which 
may be represented by A and B include the 
radicals resulting from the removal of the 
NH 2 groups from trimethylene diamine, 
30 hexamethylene diamine, decamethylene 
diamine, bis - o> - aminopropyl ether, 4:4' - 
diammc^f^ff^hexyhnethane, 1:4 - di - 
(a> - amin oprop oxy)b enzene and N:N' - 
dii yf?bntyf a m in T>hfxar | y t 'hy ^ m p diamine. 
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is then heated at atmospheric pressure up to 
a temperature of about 100°C, so that at 
least part of the hydroxylic solvent present 
distils off. Thereafter, heating is continued 
until the mixture attains a temperature of 
from 120 to 170°C; further hydroxylic 
solvent may be allowed to distil off from the 
mixture at this stage, or alternatively the 
mixure may be subjected to pressure so that 
the remaining solvent is retained. Finally, the 
mixture is heated at a temperature of from 
120 to 170°C for a period of between 1 and 
8 hours. Water may then be added if desired, 
and the mixture allowed to cool; the aqueous 
solution of the polymeric diguanide so ob- 
tained may be separated from any water- 
immiscible solvent present. For many 
purposes, actual isolation of the polymeric 
diguanide from the aqueous solution is not 
necessary. 

The diamine salt of dicyanimide which is 
used in the process of the invention may be 
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The radicals represented by A and B may, obtained by reacting together the diamine 95 

' * 1 having the fonnula H-N— B — NH 2 , or an 
inorganic acid salt thereof, with a metal salt 
of cScyanimide. The preparation in this way 
of the diamine salt of dicyanimide may con- 
veniently be carried out in a hydroxylic 100 



if desired, be the same, and a particularly 
preferred embodiment of the invention 
consists in the manufacture of _ poly- 
hexamethylenediguanide by the reaction of 
hexamethylene diamine with the hexa- 
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methylene diamine salt of dicyanimide, at solvent, in which case the solution of the 

least the initial part of the reaction being diamine salt obtained may be used directly 

carried out in the presence of a hydroxylic for manufacturing the polymeric diguanide. 

liquid which is a solvent for the said re- The diamine salt of dicyanimide so obtained 

actants, that is to say the process according will normally, that is to say in the absence 

to the above definition in which A and B of special precautions, be contaminated with 
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certain inorganic cations derived from the 
metal present in the metal salt of 
dicyanimide used. Such contamination does 
not interfere directly with the carrying out 
of the process of the invention, but the 
presence of inorganic residues may have an 
adverse effect upon the solubility in water 
of the final product of the process, which in 
turn may hinder the exploitation of the 115 
antibacterial properties for which certain of 
me polymeric diguanides are valuable. In 
may be employed and also mixtures of water order to overcome this drawback, it may be 
with such alcohols or mixtures of such desirable to submit the polymeric diguanide 
alcohol with minor proportions of non- obtained to a purification process to remove 120 
hydroxylic solvents, e.g. toluene. the inorganic contamination. Thus, for ex- 

The process of die invention may con- ample, in the case in which the diamine salt 
veniently be carried out by adding approxi- of dicyanimide is obtained by the interaction 
mately 1 molecular proportion of the diamine in aqueous solution of the d i am ine dihydro- 
of the formula H = N — A — NH 2 directly to a chloride and sodium dicyanimide, sodium 125 



both represent the radical — (CH 3 ) 0 — . 

The hy dr oxylic solvent in which at least 
the initial part of the reaction between the 
diamine of the formula H-N — A — NH 2 and 
the diamine salt of dicyanimide having the 
formula 

+ -f - 
[H 3 N— B— NH 3 ] [N(CN)J= 

takes place is preferably water, but lower 
aliphatic alcohols, eg. methanol or butanol, 
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chloride present in the polymeric diguanide 
subsequently manufactured from it may be 
removed by dissolving the product in 
methanol and then filtering. 
5 Such a final purification step may, how- 
ever, be avoided if the diamine salt of di- 
cyajiimide is prepared under conditions such 
that it is itself obtained free from contamina- 
tion by inorganic cations. It has been found 
10 that this may conveniently be achieved by 
reacting in a hydroxylic solvent the diamine 
having the formula H^N — B — NH-, or an 
inorganic acid salt thereof, with a metal salt 
of dicyanimide, the metal present in the said 
15 metal salt and the reaction conditions used 
being so selected that the metal is 
precipitated from the reaction mixture in the 
form of a compound which is insoluble in 
the mixture and may readily be removed 
20 therefrom by, for example, filtration. 

Thus according to a further feature of the 
present invention there is provided a pro- 
cess for the manufacture of polymeric 
diguanides as hereinbefore defined, wherein 
25 the cUamine salt of dicyanimide is brought 
into contact with the diamine in the form of 
a solution in the hydroxylic solvent, the said 
solution having been obtained by the reaction 
together in that solvent of a diamine having 
30 the formula H 2 N — B — NH,, or an inorganic 
acid salt thereof, and a salt of dicyaiiimide 
with a metal capable of being precipitated 
from the reaction mixture in the form of a 
compound insoluble therein, the reaction be- 
35 ing conducted under conditions such that the 
metal is removed from the reaction mixture 
in the form of the said insoluble compound. 

One method of preparing the diamine: salt 
of dicyanimide consists in reacting the free 
40 diamine in aqueous solution with a metal 
salt of dicyanimide the metal of which forms 
a water-insoluble hydroxide; the hydroxide 
is precipitated during the reaction and may 
be removed by filtration. An example of a 
45 metal salt of dicyanimide which may be used 
in this method is zinc dicyanimide. 

Another method of preparing the diamine 
rait of dicyanimide comprises carrying out a 
double decomposition reaction in a 
50 hydroxylic solvent between an inorganic acid 
cf the diamine and a metal salt of di- 
cyanimide selected so that the salt formed by 
combination of the metal cation with the 
inorganic acid anion can be removed by pre- 
55 cipitation and filtration. The reactants may 
be chosen so that the ino rgani c metal salt 
formed is one which is insoluble in the 
hydroxylic solvent in which the reaction is 
carried out and which consequently 
6D precipitates spontaneously, or they may be 
chosen so that the inorganic metal salt, 
although soluble in the reaction medium, 
may be precipitated therefrom by the addi- 
tion of a suitable irascible solvent after the 



reaction is complete. Thus fox example, the 65 
diamine carbonate may be reacted in aqueous 
solution with the zinc salt of dicyanimide, 
whereby zinc carbonate is precipitated and 
the diamine salt of dicyanimide passes into 
solution; alternatively the free diamine may 70 
be reacted with the zinc salt of dicyanimide 
while a stream of carbon dioxide is passed 
into the mixture^ whereby the diamine 
carbonate is formed in situ. Tnsr^ 0 f the 
zinc salt of dicyanimide, the copper or 75 
calcium salt thereof may be employed. As a 
further example, the diamine hydrochloride 
may be reacted in aqueous solution with the 
sodium salt of dicyanimide and die sodium 
chloride formed then precipitated by addition 80 
of methanol and filtered off, to give an 
aqueous alcoholic solution of the diamine 
salt of dicyanimide. 

The formation of the diamine salt of di- 
cyanimide may be assisted by carrying out 85 
the reaction between the diamin^ or the 
inorganic acid salt thereof, and the metal salt 
of dicya nimi d e at a moderately elevated tem- 
perature, for example at about 30 to 70°C. 
If, after the precipitated metal compound has 90 
been removed by filtration of the reaction 
mixture the filter residue is washed with 
further solvent and the washings are 
combined with the filtrate it is possible to 
obtain a substantially theoretical yield of the 95 
diamine salt based on the metal salt taken. 

The proportions of the diamine or 
inorganic add salt thereof and the metal salt 
of dicyanimide which are reacted together 
will normally be approximately those proper- 100 
tions which correspond with the product 
formula 

+ + - 
[HjN — B — NH 3 ] [N(CN).] 2 , 



that is to say approximately 1 equivalent (in 
terms of amine groups) of the diamine and 1 105 
equivalent (in terms of mcyanimide groups) 
of the metal salt However, in the particular 
case in which the process of the invention is 
being utilised to rnanufacture a polymeric 
diguanide in which the radicals A and B as 110 
hereinbefore defined are the same, in other 
words when the diamine present as a com- 
ponent of the diamine salt of m'cyanimide 
and the diamine with which this salt is re- 
acted are identical, it is possible to introduce 115 
all the diamin e required in a single addi- 
tion to the metal salt of dicyanimide and 
carry out the formation of the HlamW salt 
and of the polymer diguanide in a single stage. 
Under these circumstances, the proportions 120 
of the reactants used will be approximately 2 
equivalents of the diamine, or inorganic acid 
salt thereof, and 1 equivalent of the metal 
salt, and the d iamine salt of alcyanimide then 
obtained will be that having the formula 125 
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-f- - 
[H,N— A— NHJ [N(CN) 2 ], 

or an inorganic acid salt thereof. On heat- 
ing this salt under the conditions previously 
described for the case where A and B are 
5 different, the polymeric diguanide is formed 
directly. 

Thus according to a still further feature 
of the present invention there is provided a 
process for the manufacture of polymeric 
10 diguanides which comprises reacting together 
in a hydroxylic solvent 2 equivalents of a 
diamine of the formula H«N — A — NH- 3 
wherein A is as hereinbefore defined, or an 
inorganic acid salt of such a diamine, and 1 
15 equivalent of a salt of dicyanimide with a 
metal capable of being precipitated from the 
reaction mixture in the form of a compound 
insoluble therein, the reaction being con- 
ducted under conditions such that the metal 
20 is removed from the reaction mixture in the 
form of the said insoluble compound. 

In carrying this further aspect of the in- 
vention into effect, the metal salts of 
dicyanimide and the reaction conditions 
25 employed may be the same as those already 
described for the case where the formation 
of the diamine sale and of the polymeric 
diganide occur in separate stages. The re- 
moval by filtration or other means of the 
30 metal compound insoluble in the reaction 
mixture may be effected either before the 
period of heating at from 120° to 170°C or 
after that operation, as desired. 

The invention is illustrated but not limited 
35 by the following Examples in which parts are 
by weight : — 

Example 1. 
29.2 parts of hexamethylenediarnine are 
dissolved in 200 parts of water and 49.4 
40 parts of zinc dicyanimide are added to the 
solution. The rnixture is heated to 60°Q the 
pH of the rnixture at this stage being about 
11. Carbon dioxide gas is passed through 
the mixture until the pH is 6.8 — 7. The 
45 rnixture is cooled, filtered and the insoluble 
residue washed with water to extract the 
optimum amount of the hexamethylene- 
diarnine salt of dtcyanimide, which is ob- 
tained in substantially quantitive yield from 
50 the zinc dicyanimide used. 29.0 parts of 
hexamethylenediarnine are added to the 
rnixture of filtrates and washes and about 
50.7 parts of 36% aqueous hydrochloric add 
are added until the solution is at pH6.8 — 7. 
55 The solution is then distilled at atmospheric 
pressure to remove water until the tem- 
perature of the mixture 150 — 155°C It is 
then stirred at 150—155°C for 4 hours. The 
product is obtained as an aqueous solution 
60 containing 107 parts of poryh exame thylene- 
diguanide hydrochloride by adding water to 
the reaction mixture and cooling. 



Example 2. 
29 parts of hexamethylenediarnine are dis- 
solved in 200 parts water and 48 parts of 65 
zinc dicyanimide are added. The mixture is 
heated to 60°C and held for 30 minutes at 
that temperature. The mixture is cooled to 
25°Q filtered and the insoluble residues are 
washed with cold water to remove all soluble 70 
products. The combined filtrate and washes 
contain 20 parts of the hexamethylenediarnine 
salt of dicyanimide. To this aqueous solution 
are added 9.3 parts of hexamethylenediarnine 
and approximately 163 parts of 36% 75 
hydrochloric acid so as to give a final solu- 
tion between pH 6.8 — 7. The solution is 
heated to remove water until the temperature 
of the rnixture is 150 — 155°C and it is held 
for 4 hours at this temperature. Water is 80 
then added to the reaction mixture to give 
an aqueous solution containing approximately 
41.5 parts of polyhexaniethylenediguanide 
hydrochloride. 

Example 3. 85 
89 parts of sodium dicgranhnide and 116 
parts of hexamethylenediarnine are mixed 
with 73 parts of water. Approximately 190 
parts of 36% hydrochloric acid are added 
so that the final solution is at pH 65 — 75. 90 
The solution is heated to remove water until 
the temperature of the mixture remaining is 
120°C, the reaction vessel is sealed and the 
contents heated to 150°C at approximately 
30 Ib./sq. in. pressure. The mixture is held 95 
at this temperature for 4£ hours, then cooled 
to 120°C. 500 parts of methanol are added 
to the rnixture to dissolve the polymeric 
diguanide formed and the mixture is filtered 
to removed sodium chloride. The filtrate is 100 
heated at atmospheric pressure to remove 
methanol and water is added to give an 
aqueous solution containing 142 parts of 
polyhexamethyJenediguanide hydrochloride. 

Example 4 105 
116 parts of hexamethylenediarnine are 
added to a rnixture of 380 parts of 
isobutanol and 67 parts of toluene. The 
diamine is neutralised by the addition of 
about 200 parts of 36% hydrochloric acid, no 
and water is then removed from the inixture 
by azeotropic distillation, the upper solvent 
layer of the distillate being returned to the 
mixture. 98 parts of sodium dicyanimide are 
added and the rnixture is refluxed for 8 115 
hours. The reaction vessel is then sealed and 
heated to 120— 125°C (pressure about 14 
p.s.i.) and held at 122 ± 2°C for 7 hours. 
After cooling, water is added with stirring 
and the brine formed by extraction of the 120 
by-product sodium chloride allowed to settle. 
The brine is separated and more water is 
added to the reaction mixture in order to 
dissolve the polymeric diguanide, the result- 
ing aqueous solution being then separated 125 
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from the upper layer of frobutanol /toluene. 
The aqueous solution obtained contains about 
160 parts of polyhexametnyleuediguanide 
hydrochloride. 

5 Example 5. 

15.5 parts of hexamethylenediarnine are 
dissolved in 80 parts of water and carbon 
dioxide gas is passed into the solution until 
the pH is 8.8—9.0. A solution of 23 parts 
10 of calcium dicyaninaide in 80 parts of water 
is added and the combined mixture is heated 
to 60° C. The mixture is cooled, filtered and 
the insoluble residue of calcium carbonate is 
washed with water to extract the optimum 

15 amount of the hexamethylenediarnine salt of 
dicyanimide, which is obtained in sub- 
stantially quantitative yield from the calcium 
dicyanimide used. 153 parts of hexa- 
metnylenediamine are added to the mixture 

20 of filtrates and washes, and about 26.7 parts 
of 36% aqueous hydrochloric acid are added 
until the solution is at pH 6.8—7. The solu- 
tion is then distilled at atmospheric pressure 
to remove water until the temperature of the 

25 mixture is 150— 155°C It is then stirred at 
150— 155°C for 4 hours. The product is 
obtained as an aqueous solution containing 
56.5 parts of polyhexamethyienediguanide 
hydrochloride by adding water to the re- 

30 action mixture and cooling. 



mixture of filtrates and washes and about 19 
P 5?L° f a< i ueous hydrochloric add are 

added until the solution is at pH 6.8 7. 65 

The solution is then distilled at atmospheric 
pressure to remove water until the tern- 
perature of the mixture is 150 — 155 °C It 
is then held at 150— 155°C for 4 hours. The 
product is obtained as an aqueous solution of 70 
polymeric diguanide salt by adding water to 
the reaction mixture and cooling. It gives an 
insoluble mauve-pink copper derivative. 

WHAT WE CLAIM IS: — 

1. A process for the manufacture of 75 
polymeric diguanides which comprises re- 
acting by heating a diamine of the formula 

N 2 N — A — NH 2 , 

or an inorganic add salt of such diamine, 
with a diamine salt of th'cTanimide having 80 
the formula 



|H»N — B — NHj] [N(CN) 2 ], 



Example 6. 
193 parts of hexamethyfened iamine are 
dissolved in 133 parts of water and 32 parts 
of copper dicyanimide are added. The 

35 mixture is heated to 65°C and carbon 
dioxide gas is passed through the mixture for 
1 hour so that the pH remains at 7 — 8 dur- 
ing the reaction. The mixture is cooled, 
filtered and the insoluble residue washed with 

40 water to extract the optimum amount of the 
hexamethylenediarnine salt of dicyanimide, 
which is obtained in about 90% yield from 
the copper dicyarumide used A quantity of 
hexamethylenediarnine equivalent to the 

45 amount of hexamethylenediarnine salt pro- 
duced is added, and conversion of the 
mixture to polyhexamethylene diguanide 
hydrochloride is then carried out essentially 
as described in Example 1. 

50 Example 7. 

Carbon dioxide .gas is passed into a 
mixture of 18 parts of dicamethylenedUamine 
and 150 parts of water until the pH of the 
mixture is 7.5. The mixture is heated to 

55 60°C and 20 parts of zinc dicyanimide are 
added. The mixture is cooled, filtered and 
the insoluble residue is washed with water 
to extract the optimum amount of the 
decamethylenediamine salt of dicyanimide 

60 which is obtained in about 87% yield from 
the zinc dicyanimide used. 10.5 parts of 
hexamethylenediarnine are added to the 



wherein A and B represent difunctional 
aliphatic, cy^oaliphatic, aromatic or hetero- 
cyclic radicals, at least the initial part of the 85 
reaction being carried out in the presence of 
a Irydroxylic liquid which is a solvent for the 
said reactants. 

2. A process as claimed in daim 1, where- 
in the difunctional radicals represented by A 90 
and B are radicals consisting of poly- 
methylene chains, optionally interrupted by 
oxygen or sulphur atoms and opetionally in- 
corporating saturated or unsaturated cyclic 
nuclei, in which the total number of carbon 95 
atoms contained in A and B together which 
are directly interposed between adjacent 
nitrogen atoms of the diamine residues is 
greater than 9 and smaller than 17. 
. 3 - A process as claimed in claim 2, where- 100 
m the difunctional radicals represented by A 
and B are the same. 

. 4. A process as claimed in claim 3, where- 
in A and B both represent the hexamethylene 
rachcal, — (CH 2 ) C — . J 105 

5. A process as claimed in any of claims 
1 to 4, wherein the hydroxylic solvent is 
water, 

6. A process as claimed in any one of 
claims 1 to 4, wherein the hydroxylic solvent 110 
is a lower aliphatic alcohol or a mixture 
thereof with water. 

7. A process as claimed in any one of 
claims 1 to 6, wherein the reaction between 

the diamine of the formula HaN — A NH* 115 

and the diamine salt of dicyanimide having 
the formula 

+ + 
[UN — B — NH 3 ] [N(CN)J 2 
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is wholly carried out in the presence of the 
hydroxyh'c solvent. 

8. A process as claimed in any of daims 
1 to 7, wherein approximately 1 molecular 
proportion of the diamine of the formula 
HjsN — A — NH 2 is reacted in the hydroxylic 
solvent with 1 molecular proportion of the 
diamine salt of dicyanimide having the 
formula 

+ + - 
[H 3 N— B— NHJ [KrCN) 2 ] 2 . 



daim 12, wherein the metal salt, of 
dicyanimide is the zinc salt thereof. *• 50 

14. A process as claimed in claim 12, 
wherein the metal salt of dicyanimide is the . 
copper or calcium salt thereof. 

15. A process as claimed in claim 10, 
wherein the radicals A and B are the same 55 
and the formation of a diamine salt of 
dicyanimide having the formula 

+ + — 
[H 3 N — A — NHJ [N(CN)J a 
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20 



25 
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40 



9. A process as claimed in daim 8, where- 
in the reaction is brought about by adding 
to the mixture of the diamine, the diamine 
salt of dicyanimide and the hydroxylic 
solvent sufficient of a mineral add to bring 
the pH of the mixture to a value in the 
range 6 — 8 and thereafter heating at a tem- 
perature of from 120° to 170°C. for a 
pericd of from 1 to 8 hours. 

10. A process as claimed in any one of 
claims 1 to 9, wherein the famine salt of 
dicyanimide is brought into contact with 
the diamine in the f crm of a solution in the 
hydroxylic solvent, the said solution having 
been obtained by the reaction together in 
that solvent of a diamine having the formula 
HmN — E — NH 2 , or an inorganic add salt 
thereof, and a salt of dicyanimide with a 
metal capable of being precipitated from the 
reaction mixture in the form of a compound 
insoluble therein, the reaction being con- 
ducted under conditions such that the metal 
is removed from the reaction mixture in the 
form of the said insoluble compound. 

11. A process as claimed in daim 10, 
wherein the diamine salt of dicyanimide is 
obtained in the form of an aqueous solution 
by reacting the free diamine in water with 
a metal salt of dicyanimide the metal of 
which forms a water-insoluble hydroxide. 

12. A process as claimed in claim 10, 
wherein the diamine salt of dicyanimide is 
obtained in the form of an aqueous solution 
by passing carbon dioxide into an aqueous 
solution of the diamine in the presence of 
a metal salt of dicyanimide the metal of 
which forms a water-insoluble carbonate. 

13. A process as claimed in claim 11 or 



and the reaction of that salt with a diamine 
of the formula H 2 N — A — NEU, in which A 
is as defined in claim 1, is carried out in 
a single stage, the process comprising react- 
ing together by heating in a hydroxylic 
solvent 2 equivalents of the said diamine, or 
an inorganic salt thereof, and 1 equivalent of 
a salt dicyanimide with a metal capable of 
being precipitated from the reaction mixture 
in the form of a compound insoluble therein^ 
the reaction being conducted under condi- 
tions such that the metal is removed from 
the reaction mixture in the form of the said 
insoluble compound. 

16. A process as claimed in claim 15, 
wherein the reaction is brought about by 
adding to the mixture of the diamine, the 
metal salt of dicyanimide and the hydroxylic 
solvent sufhaent of a mineral to bring the 
pH of the mixture to a value in the range 
6 — 8 and thereafter heating at a temperature 
of from 120° to 170°C. for a period of 
from 1 to 8 hours. 

17. A process as claimed in claim 16, 
wherein the metal compound insoluble in tine 
reaction mixture is removed therefrom after 
the heating step has been carried out. 

18. A process as claimed in any one of 
claims 15 to 17, wherein A represents the 
hexamethylene radical, -— (CH 2 ) C — . 

19. A process as claimed in any one of 
claims 15 to 18, wherein the metal salt of 
dicyanimide is the sodium salt thereof. 

20. A process according to daim 1 sub- 
stantially as hereinbefore described, with 
espedal reference to the foregoing Examples. 

BERTRAM F. DREW 
Agent for the Applicants 
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